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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 9, 
2009 has been entered. 

2. Currently, claims 1,3,4,15,16, and 25-30 are pending and under examination. 

Withdrawn Rejections 

All rejections of claims not reiterated herein, have been withdrawn. 

Specification 

3. The disclosure is objected to because of the following informalities: The 
specification on page 1 should indicate the current status of all nonprovisional parent 
application references. For example, after the disclosure "is a Continuation-ln-Part of 
Application No. 10/441,089 filed May 19, 2003". Applicant should insert --now U.S. 
Patent 7,320,894-. Also, after the disclosure "which is a Continuation-ln-Part of 
Application No. 10/299,486 filed November 19, 2002". Applicant should insert --now 
U.S. Patent 7,41 1,048--. 
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Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1, 3, 4, 15, 16, and 25-30 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 1, in line 6 is indefinite in reciting improper Markush language in reciting, 
"the disease is selected from" because it appears to intend to limit the scope of the 
diseases recited in the claims but improperly defines it as such. Perhaps, Applicant 
intends, "the disease is selected from the group consisting on." 

Claim 1, in line 11 is indefinite in reciting improper Markush language in reciting, 
"the tissue or fluid sample is selected from" because it appears to intend to limit the 
scope of the diseases recited in the claims but improperly defines it as such. Perhaps, 
Applicant intends, "the tissue or fluid sample is selected from the group consisting on." 

Claim 1 is incomplete in reciting, "quantifying hecidin level in the sample", and 
"the non-physiological level of hepcidin is indicative of the disease" because it fails to 
clearly define what non-physiological level is expected to be obtained so as to be 
correlated to indication of a disease characterized by non-physiological levels as 
required by the preamble. A provision of 35 USC 112 second paragraph is for the 
specification to conclude with one or more claims particularly pointing out and clearly 
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and distinctly claiming the subject matter which the applicant regards as his invention. 
Such is not the case with claim 1 . Although the claims are read in light of the 
specification, the specification can not be read into the claims. 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

5. Claims 1, 3, 4, 15, 16, and 25-30 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

The specification on page 4 discloses the C-terminus of hepcidin as being amino 
acids 65 to 84. The specification on page 6 discloses the C-terminal antibody EG(1)- 
HepC is raised against amino acids 70-84. Swinkels et al., (Clinical Chemistry 52, No. 

6, 2006, pages 950-968) teaches that for hepcidin assays the development of reagents 
has been hampered by technical difficulties. Swinkels et al teaches that the 
development of immunochemical methods based on the production of specific anti- 
hepcidin antibodies is difficult because of the small size of hepcidin, that fact that the 
sequence is conserved among animal species, and the limited availability of antigen. 
Thus, at present only a limited number of tools are available to investigate human 
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hepcidin protein production, maturation and excretion (p. 961). Kemna et al., 
(Haematological 93(1), 2008, pgs 90-97) also teaches that immunochemical methods 
based on the use of specific anti-hepcidin antibodies are problematic mainly because of 
the limited availability of suitable antibodies (p. 93). Kemna et al teaches that this can 
be attributed to the small size of hepcidin, the compact and complex structure of the 
molecule, and the highly conserved sequence among species, complicating the 
elicitation of an immune response in host species (p. 93). The application does not 
disclose an antibody which specifically binds to any carboxy terminal portion of hepcidin 
in SEQ ID NO 2. The only C-terminal antibody of hepcidin disclosed in the specification 
is specific for epitopes within amino acids 70-84 of SEQ ID NO 2. 

6. Claims 1, 3, 4, 15, 16, 25 and 26 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

The specification (e.g. p. 1 1 , lines 25-27, pgs. 49-50) teaches and shows blood 
samples and ELISA assays using N-terminal antibodies to hepcidin to show a 
correlation with chronic renal insufficiency, renal anemia and hereditary 
hemochromatosis. The specification also provides that the C-terminal antibody EG(1)- 
HepC binds to hepcidin in western blot, immunochemistry and immunofluorescence 
assays(e.g. p. 6 and p. 55). However, the specification does not show that the 
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antibodies or fragments thereof bind or is reactive specifically to the carboxy terminal 
epitopes of SEQ ID NO: 2 that render it diagnostic for chronic renal insufficiency, renal 
anemia, and hereditary hemochromatosis. There is no description in the specification to 
show that the antibodies or fragments thereof bind or are specifically reactive to the 
carboxy terminal epitopes of SEQ ID NO: 2 to render rendering such epitopes as 
diagnostic for chronic renal insufficiency, renal anemia and hereditary 
hemochromatosis. 

7. Claims 1, 3, 4, 15, 16 and 25-30 are rejected under 35 U.S.C. 112, first 
paragraph, because the specification, while being enabling for detecting hepcidin with 
an antibody or fragment thereof that specifically binds to one or more epitopes of 
hepcidin located within amino acids 70-84 of SEQ ID NO 2, does not reasonably 
provide enablement for any and all carboxy terminal epitopes of SEQ ID NO 2 as 
broadly recited. The specification does not enable any person skilled in the art to which 
it pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. 

Enablement requires that the specification teach those in the art to make and use the 
invention without undue experimentation. The factors that must be considered in determining 
undue experimentation are set forth in In re Wands USPTQ2d 14000. Factors to be 
considered in determining whether a disclosure would require undue experimentation include 
(1) the nature of the invention, (2) the state of the prior art, (3) the predictability or lack thereof 
in the art, (4) the amount of direction or guidance present, (5) the presence or absence of 
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working examples, (6) the quantity of experimentation necessary, (7) the relative skill of those 
in the art, and (8) the breadth of the claims. 

The instant claims are directed to obtaining a tissue or fluid sample from a subject and 
contacting the sample with an antibody or fragment thereof that specifically binds to one or 
more carboxy terminal epitopes of SEQ ID NO: 2: wherein the tissue or fluid sample is 
selected from kidney sample, a liver sample and a urine sample and detecting hepcidin the in 
sample. 

The specification fails to teach a method of detecting hepcidin with an antibody which 
specifically binds to any carboxy terminal portion of hepcidin. The specification on page 4 
discloses the C-terminus of hepcidin as being amino acids 65 to 84. The specification on page 
6 discloses the C-terminal antibody EG(1)-HepC is raised against amino acids 70-84. 
Swinkels et al., (Clinical Chemistry 52, No. 6, 2006, pages 950-968) teaches that for hepcidin 
assays the development of reagents has been hampered by technical difficulties. Swinkels et 
al teaches that the development of immunochemical methods based on the production of 
specific anti-hepcidin antibodies is difficult because of the small size of hepcidin, that fact that 
the sequence is conserved among animal species, and the limited availability of antigen. 
Thus, at present only a limited number of tools are available to investigate human hepcidin 
protein production, maturation and excretion (p. 961). Kemna et al., (Haematological 93(1), 
2008, pgs 90-97) also teaches that immunochemical methods based on the use of specific 
anti-hepcidin antibodies are problematic mainly because of the limited availability of suitable 
antibodies (p. 93). Kemna et al teaches that this can be attributed to the small size of 
hepcidin, the compact and complex structure of the molecule, and the highly conserved 
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sequence among species, complicating the elicitation of an immune response in host species 
(p. 93). Further, antibodies which specifically bind to the carboxy terminal epitope of hepcidin 
are not well known in the art and Swinkels et al and Kemna teach of the lack of such 
antibodies and the difficultly to make and obtain such antibodies. The only examples in the 
specification are directed to the use of the EG(1 )-HepC antibody which is specific for epitopes 
within amino acids 70-84 of SEQ ID NO 2. At best determination of hepcidin can only be 
obtained with an antibody which specifically binds to one or more epitopes within amino acids 
70-84 of SEQ ID NO 2. Therefore, such is not seen as sufficient to support the breadth of the 
claims and one skilled in the art cannot practice the claimed invention without undue 
experimentation, because one could not make an antibody which specifically binds to any 
portion of the C-terminal part of hepcidin molecule with a high level of predictability and without 
undue experimentation. 

8. Claims 1, 3, 4, 15, 16, 25 and 26 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the enablement requirement. The claim(s) contains 
subject matter which was not described in the specification in such a way as to enable 
one skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and/or use the invention. 

Enablement requires that the specification teach those in the art to make and use the 
invention without undue experimentation. The factors that must be considered in determining 
undue experimentation are set forth in In re Wands USPTQ2d 14000. Factors to be 
considered in determining whether a disclosure would require undue experimentation include 
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(1) the nature of the invention, (2) the state of the prior art, (3) the predictability or lack thereof 
in the art, (4) the amount of direction or guidance present, (5) the presence or absence of 
working examples, (6) the quantity of experimentation necessary, (7) the relative skill of those 
in the art, and (8) the breadth of the claims. 

The instant claims are directed to a method for diagnosing a disease characterized by 
non-physiological levels of hepcidin, comprising obtaining a tissue or fluid sample from a 
subject contacting the sample with an antibody or fragment thereof that specifically binds to 
one or more carboxy terminal epitopes of SEQ ID NO: 2, and quantifying hepcidin level in the 
sample; wherein: the disease is selected from chronic renal insufficiency, renal anemia and 
hereditary hemochromatosis; the tissue or fluid sample is selected from kidney samples, liver 
samples, and urine samples and the non-physiological level of hepcidin is indicative of the 
disease. 

The specification fails to properly provide adequate written description to enable the 
methods as claimed. The specification on page 9 discloses that the physiological 
concentration of hepcidin in blood is in the range of about 50 to about 150 ng/ml and that 
nonphysiological concentrations are below or over this range. However, the specification does 
not provide physiological or non-physiological levels of hepcidin in urine, liver or kidney 
samples nor does the specification disclose a correlation of urine, liver or kidney sample levels 
with chronic renal insufficiency, renal anemia or hereditary hemochromatosis. There is no data 
or results provided which show a correlation of hepcidin obtained from a kidney sample, liver 
sample or urine sample wherein an antibody which specifically binds to one or more carboxy 
terminal epitopes of SEQ ID NO: 2 is used to detect hepcidin and used to diagnose chronic 



Application/Control Number: 10/535,608 Page 10 

Art Unit: 1641 

renal insufficiency, renal anemia and hereditary hemochromatosis. Further, there is no 
evidence such as graphs or statistical values which provide a correlation of hepcidin levels 
compared to standards or controls. The only examples for detecting prohepcidin in human 
were directed to a sensitive ELISA which detected prohepcidin in serum of patients with 
hereditary hemochromatosis, chronic renal insufficiency and renal anemia (e.g. p. 11, lines 25- 
27, p. 49). However, the specification discloses that the C-terminal antibody EG(1)-HepC 
showed no immunoreactivity in this ELISA assay (e.g. p. 55). Thus, the specification only 
appears to provide significant results in serum using an antibody directed to N-terminal 
epitopes of hepcidin for diagnosing hereditary hemochromatosis, chronic renal insufficiency 
and renal anemia. 

Also according to Strongin (Laboratory Diagnosis of Viral Infections, Sensitivity, 
Specificity, and Predictive Value of Diagnostic Tests: Definitions and Clinical 
Applications, Lennette, ed., Marcel Dekker, Inc., New York, pp.21 1-21 9, 1992) a 
number of characteristics need to be considered in the development of any suitable 
diagnostic assay. These characteristics include the following: (1 ) the sensitivity of the 
assay; (20 the true-positive test rate: (3) the false-negative test rate; (4) the specificity, 
or percentage of patients without the disease who will display a negative result; (5) the 
true-negative test rate; (6) the false-positive test rate; (7) the predictive value, or the 
probability that the test result is correctly indicating the presence or absence of the 
disease; (8) the prevalence, or number of patients in any given population that have the 
disease in question; (9) the efficiency or percentage of all results that are true; (10) the 
accuracy of the recited diagnostic assay. 



Application/Control Number: 10/535,608 Page 1 1 

Art Unit: 1641 

Additional consideration must also be examined to enable the clinician to practice the 
invention, including assessment of the following: (1) when is the maximum sensitivity desired? 
(2) when is the maximum specificity desired?; (3) when is the maximum efficiency desired?; (4) 
how is the maximum sensitivity or specificity achieved?; (5) how is the predictive value 
maximized? An essential understanding of these factors is required to enable the skilled 
artisan to accurately use and interpret any given diagnostic test. Therefore, how can one of 
ordinary skill in the art positively diagnose chronic renal insufficiency, renal anemia and 
hereditary hemochromatosis using an antibody which specifically binds to one or more carboxy 
terminal epitopes of SEQ ID NO: 2 if one does not know what is a nonphysiological level or if a 
correlation exits between a level and chronic renal insufficiency, renal anemia and hereditary 
hemochromatosis. Further, if one does not know physiological levels how would one 
determine an increase or a decrease in level of if the increase or decrease would correlate with 
the disease. Thus the specification does not enable one skilled in the art to positively 
diagnose chronic renal insufficiency, renal anemia and hereditary hemochromatosis as 
claimed and one cannot practice the claimed method without undue experimentation. 

Response to Arguments 

9. Applicant's arguments filed April 9, 2009 have been considered but are moot in 
view of the new ground(s) of rejection. 



Conclusion 

No claims are allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GARY W. COUNTS whose telephone number is 
(571 )272-081 7. The examiner can normally be reached on M-F 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Shibuya can be reached on (571) 272-0806. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ Gary W. Counts/ 
Examiner, Art Unit 1641 

/GAILENE R. GABEL/ 
Primary Examiner, Art Unit 1641 
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